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Im used as an oxidation inhibiting mask, 
ine gas or a gas containing fluorine is fed into a 
oxidation atmosphere for forming the oxide film to 



selectively oxidize for the aforementioned silicon substrate, so 



as to- forn 
'3'. A 

character! 
■ in tt 

film, in 



Tetsuo Ushiwata 

000002185 
Sony Corp, 



Claims 

1, A :ype of element separating insulatioA film' 
characterised by the fact that 

•the element separating insulation film made of oxide film 
for separating elements of a semiconductor device 

contains 5-20 atom% of fluorine atoms. 

'2. A nethod for forming element separating insulation film 
characterized by the fact that 

[in the method for forming element separating insulation 
film; in vhich an oxide film is formed on a silicon substrate by 
means of a selective oxidation method by means of a silicon 

nitride fi 
f luor 
selective 



an oxide film on the silicon substrate, 
method for forming element separating insulation film 
zed by the fact that 

,e method for forming element separating insulation 
hich an oxide film is formed on a silicon substrate by 



I 
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means of a selective oxidation method by means of a silicon 
nitride ■ film used as an oxidation inhibiting mask. 



after 



characteri 



means of a 
nitride' f i 



an oxide film is formed on the silicon substrate by 



means of si^lective oxidation of the aforementioned silicon 

fluorine ions or ions containing fluorine are 
selectively introduced into the oxide film. 

^4. A nethod for forming element separating insulation film 

zed by the fact that 
.in th2 method for forming element separating insulation 
film,, in wiich an oxide film is formed on a silicon substrate by 
selective oxidation method by means of a silicon 
Im used as an oxidation inhibiting mask, 
■ after formation of the aforementioned oxidation inhibiting 
mask and before performing the aforementioned selective ^ 
oxidation, fluorine ions or ions containing fluorine are 
selectively introduced into the region of the silicon substrate 



where the 
oxidation 



oxide film is to to be formed, followed by selective 
so as to form the oxide film on the aforementioned 



region where the oxide film is co be formed, 



Detailed explanation of the invention 



[0001] 



Industrial application field 



• This 
insulatiotti 
invention 
film", whi<t:h 



invention pertains to a type of element separating 

film and its formation method. In particular, this 
pertains to a type of element separating insulation 
has a low dielectric constant and is appropriate for 
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use in -the 
integxatioifi 

[0002i] 
Prior art 



'Most 
devices ar 
oxidation 
surface of 
patterned 
of the sil 
form a 



LOCDS 



[0003] 



extends in 
nitride, f i 
phenomenon 
j eopardize 
shown in F 
substrate 
particulai 
or smaller 
(112). {11 
nitride fd 
that' film 
thickness 



semiconductor IC of memory elements having advanced 
degree/ and its formation method. . 



slement separating insulation films for semiconductor 
2 formed using LOCOS oxidation method. In the LOCOS 
juethod, after a pad silicon oxide film is formed on the 
a silicon substrate, the silicon oxide film is 
to form an oxidation inhibiting mask.. Then, the surface 
icon substrate is subjected to selective oxidation to 
oxide film. 



In the aforementioned LOCOS oxidation method, the oxide film 



the direction of the substrate plane at the silicon 
Im edge portion, leading to so-called bird's beak 

The bird's beak phenomenon is one of the factors chat 
the efforts to form finer semiconductor devices. As 
igure 6, a portion of the surface layer of silicon 
(101) is oxidized using the LOCOS oxidation method. In 
, in narrow active region (102) with width of -0.35 vim 
,^ bird's beaks (112B) and (113B) of LOCOS oxide films 
3 ) grown from below the two end sides of silicon 
Im (Ilia) (111) become overlapped with each other, so 
thickness dl of this portion becomes larger than film 
D2 of existing pad silicon oxide film (114) . 



SEP. 1 1. 1998 1 1:47AM ^NOBBE MARTENS OLSEN 



O 

o 

UJ 



CO 



1 694 P. 7/29 



[0004] 



■After 
region {10 



silicon nitride film (111) is etched off, active 
2) is formed on silicon substrate (101) below the 
portion where said bird's beaks (112B) and (113B) extend. For 
this ; purpose, bird's beaks (112B) and (113B) are etched off to 
expose the surface of silicon substrate (101). 

[0005] 

Problems do be solved by the invention 



er, as shown in Figure 7, the film thickness of bird's 
B) and (113B) (the portions indicated by 



Howe\ 
beaks (112 

double-dot, -dash lines) extending to the region where active 
region (1C2) is formed is larger than the film thickness of pad 
silicon 05:ide film (114) (the portion indicated by single 
dot-dash lines) where the bird's beaks do not extend. 
Consequent:ly, when bird's beaks (112B) and (113E) are etched off 
together v;ith pad silicon oxide film film (114) , the upper layers 
of LOCOS oxide films (112) and (113) (the portions indicated by 
broken lines) are also removed by nearly the same thickness as 
the .thickness of bird's beaks (112B) and (113B) . As a result, 
film thiclcness D2 of LOCOS oxide films (112) and (113) becomes 
smaller tixn design value Dl . Also, while not shown in the figure, 
there is also a method in which the film thickness of the LOCOS 
oxide film itself is reduced to form a narrow active region. 
However, In this method, too, the film thickness of the LOCOS 
oxide fil:n becomes smaller. As the LOCOS oxide film become 
thinner, :he parasitic capacitance rises. Consequently, the delay 
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time becomejs longer, and the operation speed of the circuit 
becomes lover . 

[0006;] 

The purpose of this invention is to provide a type of 
element se]?arating insulation film, which has excellent effect 
for forming finer [semiconductor devices] with low parasitic 
capacitanc^, and its forming method. 

[0007] 

Means to s 

This 
insulation 
af oreraenti 
this inven 
5-20 . atomi 

[0008] 



3lve the problems 

invention provides a type of element separating 

film and its forming method to realize the 
□ned purpose. The element separating insulation film of 
tion is made of an oxide film, which contains 
c% of fluorine atoms. 



' in tt 
insulatior 
substrate 
silicon ni 
fluorine c 
oxidation 
selective 
as tb forn 



e first method for forming the element separating 

film, in which an oxide film is formed on a silicon 
by means of a selective oxidation method by means of a 
tride film used as an oxidation inhibiting mask, 

or a gas containing fluorine is fed into a selective 
atmosphere for forming the oxide film to perform 
oxidation for the aforementioned silicon substrate, so 
an oxide film on the silicon substrate. 



cas 



CO 
UJ 

CD 
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[0009] 



In th 
insulation 
substrate 
silicon ni 
an oxide f 
selective 
fluorine i 
introduced. 

[0010] 



e second method for forming the element separating 

film, in which an oxide film is formed on a silicon 
by means of a selective oxidation method by means of a 
tride film used as an oxidation inhibiting mask, after 
ilm is formed on the silicon substrate by means of 
oxidation of the aforementioned silicon substrate, 
ons or ions containing fluorine are selectively 
into the oxide film. 



In the third method for forming the element separating 
insulation film, in which an oxide film is formed on a silicon 
substrate by means of a selective oxidation method by means of a 
silicon n:.tri'de film used as an oxidation inhibiting mask, after 
formation of the aforementioned oxidation inhibiting mask and 
before pejrforming the aforementioned selective oxidation, 
fluorine :-ons or ions containing fluorine are selectively 
introduced into the region of the silicon substrate where the 
oxide filia is to to be formed, followed by selective oxidation so 
as to form the oxide film on the aforementioned region where the 
oxide film is to be formed. 
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[00111 



Function 



in thfe aforementioned element separating insulation film, 



the conent 
5-20 ,atom% 



dielectric 



content of 
dielectric 



of fluorine atoms in the oxide film is in the range of 
Consequently, the dielectric constant becomes lower 



than that of the oxide film free of the fluorine atoms (4.2). The 



constant of the film depends on the content of the 



fluorine a:oms and is in the range of 3-0-3.5. Also, if the 



the fluorine atoms is less than 5 atom%, the 
constant of the oxide film is not reduced 



sufficiently. On the other hand, if the content of fluorine atoms 



is over 2 0 
saturated, 
atmosphere 



atom%, the fluorine atoms in the film become nearly 
so that fluorine makes reaction with hydrogen in the 
to form hydrogen fluoride. In this case, hydrogen 
fluoride causes corrosion of the aluminum based wiring formed on 
the element separating insulation film. The corrosion may even 
lead 'to breakage of wires. Consequently, the concent of the 
fluorine atoms should be within the aforementioned range. 



:ooi2i 



: In tl 
insulatior. 
substrate 
silicon nJ. 
fluorine 
oxidation 
selective 



.e first method for forming the element separating 

film, in which an oxide film is formed on a silicon 
by means of a selective oxidation method by means of a 
tride film used as an oxidation inhibiting mask, 

s or a gas containing fluorine is fed into a selective 
atmosphere for forming the oxide film to perform 
oxidation for the aforementioned silicon substrate, so 



era 
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an oxide film on the silicon substrate. In this way, 
aboms are contained in the oxide film formed or. the 
bstrate. 



in th 
insulation 
substrate 
silicon ni 
an oxide t 
selective 



e second method for forming the element separating 

film, in which an oxide film is formed on a silicon 
by means of a selective oxidation method by means of a 
tride film used as an oxidation inhibiting mask, after 
ilm is formed on the silicon substrate by means of 
oxidation of the aforementioned silicon substrate, 
fluorine ions or ions containing fluorine are selectively 
introduced, into the oxide film. In this way, fluorine is not 
intrbducec: into the portion of the silicon substrate which is to 
become th^ active region covered by the oxidation inhibiting 
mask. 



[00X4] 

• In the third method for forming the element separating 
insulation film, in which an oxide film is formed on a silicon 
substrate by means of a selective oxidation method by means of a 
silicon n;Ltride film used as an oxidation inhibiting mask, after 
fomiation of the aforementioned oxidation inhibiting mask and 
befqre pe:rforming the aforementioned selective oxidation, 
fluorine ions or ions containing fluorine are selectively 
introduceii into the region of the silicon substrate where the 
oxide fiLn is to to be formed, followed by selective oxidation so 
as to fonn the oxide film on the aforementioned region where the 
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[0018] 

In th4: 
separating 
appli.catiotji 
illustrated 



[0019) 



10 



As 

metho'd, a 
example, 
(11) . Then 
nitride fi 
Then, afte 
perform pa 

[0020] 



shtwn in Figure 2(1), by means of the thermal oxidation 
pad silicon oxide film (12) with thickness of, for 
nm, is formed on the surface of si;Licon substrate 
by means of the low-pressure CVD method, silicon 
Lm (SiaNi) (13) with a thickness of 100 nm is formed. 

coating of a resist film, lithography is adopted to 
Iteming, forming resist mask (14). 



Then, 
portion of 
double-dot 
mask (15) 
this case, 
af orementi 
silicon 
example, a 
used. The 
(C4F8:) with 
4 seem. an|d 



following, the method for forming the element 
insulation film will be explained with reference to an 
example of the first portion of the invention 
by the flow chart shown in Figure 2 . 



as shown in Figure 2(2). by means of dry etching, the 
silicon oxide film (13) indicated by the 
-dash line is removed, forming oxidation inhibiting 
oy residual portion of silicon nitride film (13). In 
pad silicon oxide film (12) may be left there. The 
oned figure illustrates the case of etching oL said pad 
film (12) , In the aforementioned dry etching, for 
cassette type magnetron reactive ion etching device is 
etching atmosphere is composed of octaf luorocyclobutane 
a flow rate of 5 seem, oxygen (O2) with a flow rate of 
argon (Ar) with a flow rate of 100 seem. The pressure 



oxide 
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13 



of the etc 
is selecteja 
performed 

[0021] 

Then, 
containing 
atmosphere 
substrate 



ling atmosphere is selected at 2 .7 Pa, and the RF power 

at 1 kw. Then, oxygen ashing or wet processing is 
CO remove resist mask (14) . 



inhibiting film (15), forming silicon oxide film (16). Said 
selective oxidation atmosphere may be made of .oxygen (O2) with a 
flow rate of 10 SLM, hydrogen (H2) with a flow rate of 10 SLM. 
and fluorine (F) with a flow rate of 5 SLM. The oxidation 
temperatuie is set at 950°C. The aforementioned selective 
oxidation atmosphere may also be made of a gas mixture of oxygen 
(02) and fluorine (F] 
(P) . 

[0022] 



Then 
film (12) 
made of a 
using wet 
silicon 
dry e 
in an 
hydro fluo 
etching, 



itching 



aqu<50us 



as shown in Figure 2(3), fluorine gas or a gas 
fluorine is fed into the selective oxidation 
to selectively oxidize the sxirface of silicon 
(11) , except the region covered with said oxidation 



or a gas mixture of steam and fluorine 



oxidation inhibiting mask (15) and pad silicon oxide 
are removed. Said oxidation inhibiting mask (15) is 
silicon nitride film. For example, it can be removed 
etching by means of hot phosphoric acid. Also, the pad 
film (12) may be removed using dry etching. Said 
operation may be carried out by dipping for 1-2 min 
solution of hydrofluoric acid with ratio of 
ic acid to H2O of about 1:100. By performing said dry 
he upper layer of silicon oxide film (16) is also 



oxide 
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removed, iji 
surface of 
film "{1) 



m ade 



[0023: 

.In th 
portion of 
substrate 
oxygen and 
film (1) 
containing 
of element 
3.0, 

the amount 
film (16) 
fluorine 



depending 



[0024] 



the flow c 
the second 
structural 



14 



this way. as shown in Figure 2(4), on the side of 
silicon substrate (11) , element separating insulation 
of silicon oxide film (16) is formed. 



aforementioned application example of the first 
this invention, oxidation of the surface of silicon 
(11) is performed in an atmosphere made of a mixture of 
hydrogen. Consequently, element separating insulation 
farmed in this case is silicon oxide film (16) 

fluorine atoms. Consequently, the dielectric constant 
separating insulation film (1) can be reduced to about 
on the content of fluorine in silicon oxide. Also, 
of the fluorine atoms contained in said silicon oxide 
=an be adjusted by controlling the flow rate of 
fled into the selective oxidation atmosphere. 



In the following, explanation will be made on the method for 
forming the element separating insulation film with reference to 
hart shown in Figure 3 for the application example of 
portion of the invention* In this figure, the same 
parts are represented by the same part numbers as 
those., adoplted in Figure 2. 
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CO 



[0025] 



Just 
2(1) and { 
(12) (with 
the surf 
nitride 
formed. In 
is perfo 
Then / by 
film (13) 
forming 
silicon ni 
(12) (the 
Then, 

af orementi 

[0026] 

Then, 
performed 
the regior 
selective 



oxygen 



15 



3.S what is explained with reference to said Figures 
2), as shown in Figure 3(1), pad silicon oxide film 
film thickness of, for example, 10 nm) is formed on 
of silicon substrate (11) , On this film, silicon 
(13) (with thickness of, for example, 100 nm) is 
addition, after coating of a resist film, lithography 
to form a resist mask (not shown in the figure) . 
of dry etching, the portion of silicon nitride 
indicated by the- double -dot -dash line is removed, 

ion inhibiting mask (15) by the .residual portion of 
tride film (13) . In this case, pad silicon oxide film 
portion indicated by one-dot-dash line) is etched. 

ashing or wet processing is performed to remove the 
oned resist mask. 



ace 
film 



rmed 



means 



o5tidat 



form' silicon oxide film (16) containing fluorine atoms. Said 



selective 
flow rate 



at an oxication temperature of 950*'C. 



as shown in Figure 3(2), selective oxidation is 
for the surface of silicon substrate (11) , excluding 

covered with said oxidation inhibiting film (15) in a 
oxidation atmosphere made of oxygen and hydrogen, to 



oxidation atmosphere may be made of ox^^gen (O2-) with a 
of 10 SLM and hydrogen (Hj) with a flow rate of 10 SLM, 



SEP. 11. 1 998 1 1;'50AM ^OBBE MARTENS OLSEN 



a. 
O 
O 



[0027] 

Then, 
mask (15) 
implantati 
implant 
ion i 
of 30 keV 



as shown in Figure 3(3), with oxidation inhibiting 
;nade of said silicon nitride taken as an ion 
Dn mask, the ion implantation method is adopted to 
fljiorine ions (F*) into said silicon oxide film (16) . The 
ion condition is selected with an implanting energy 
and a dose of 10 P (peta) cm"^ . 



Lmplanat 



[0028) 

Then, 
film' (12) 
and pad si 
method as 
way, as st 
(1) made c 
formed on 

[0029] 



In s 
invention, 
are 

atoms are 
Conse 

insulatioiji 
af orement 
substrate 
made of s 



introduced 



i:quent:ly 
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oxidation inhibiting mask (15) and pad silicon oxide 
are removed. Removal of oxidation inhibiting mask (15) 
licon oxide film (12) is carried out using the same 
what explained in said Application Example 1. In this 
own in Figure 3(4). element separating insulation film 
f silicon oxide film (16) containing fluorine atoms is 
the upper layer of silicon substrate (11) . 



did application example of the second portion of the 
by means of the ion implantation method, fluorine ions 
into silicon oxide film (16), so that fluorine 
contained in element separating insulation film (1) . 
the dielectric constant of element separating 
film (1) is reduced to about 3.0. Also, in the 
oned ion implantation, the active region of silicon 
(11) is covered with oxidation inhibiting mask, (15) 
licon nitride. Consequently, oxidation inhibiting mask 
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becomes 



int 



(15) 
ion is 
fluorine 
adjusted 
implatitat 

[0030] 



17 

an ion implcintation mask. Consequently, no fluorine 
reduced into the active region. Also, the amount of the 
atoms contained in said silicon oxide film (16) can be 
hy controlling the. dose of the fluorine applied by ion 
ion. 



In tH 
element s 
the third 
a flow 
numbers 
explained 



e following, with respect to the method for forming the 
eparating insulation film, the application example of 
invention will be explained with reference to Figure 4, 
of the operation. In this figure,, the same part 
adopted to represent the same structural parts as 
in said Figure 2 , 



sh€:et 
aie 



[0031] 

Just 
as shown 
(with fi 
surface o 
(Si3N4) f 
formed, 
is 

means of 
indicated 
oxidation 
nitride f 
be left t 
silicon 



In 



111 



perf onaed 



as what explained with reference to said Figure 4(1), 
n Figures 2(1) and (2), pad silicon oxide film (12) 
thickness of, for example, 10 nm) is formed on the 
silicon substrate (11) . On this film, silicon nitride 
Im (13) (with thiclcness of, for example, 100 nm) is 
addition, after coating of a resist film, lithography 
for patterning to form resist mask (14) . Then, by 
<iry. etching, the portion of silicon nitride film (13) 
by the double-dot-dash line is removed, forming 
inhibiting mask (15) by the residual portion of silicon 
Im (13). In this case, pad silicon oxide film (12) may 
lere. What shown in the figure is the case when said pad 
oicide film (12) is etched. 
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Then, 
there, sai<^ 
taken as a][i 
method is 
of silicon 
formed . Thfe 
implanting 
result, fl 
silicon 
introduced 



18 



as shown in Figure 4(2), with resist mask (14) left 
resist film and oxidation inhibiting mask (15) are 
ion implantation mask, and the ion implantation 
adopted to implant fluorine ions (F*) into region (17) 
substrate (11) where the silicon oxide film is to be 
ion implanation condition is selected with an 



energy of 40 keV and a dose of 10 P (peta) cm' . As a 
iorine ions are introduced only to region (17) where 
film is to be formed, while no fluorine ion is 
into the active region covered with resist mask (14) 



oxLde 



[0033] 

Then, 
mask (14) 
selective 
selective 
substrate 
inhibiting 
fluorine a 
of oxygen 
a flow ratie 



(00341 



Then, 
film (12) 
the first 



by means of oxygen ashing or wet processing, resist 
is remvoed. Then, as shown in Figure 4(3), in a 
oxidation atmosphere made of oxygen and hydrogen, 
oxidation is performed for the surface of silicon 
(11) except the region covered by said oxidation 
film (15), forming silicon oxide film (16) containing 
toms* Said selective oxidation atmosphere may be made 
(O2) with a flow rate of 10 SLM and hydrogen (H2) with 
of 10 SLM. The oxidation temperature is set at 950'C. 



oxidation inhibiting mask (15) and pad silicon oxide 
are removed. Using the same method as that explained in 
application example, oxidation inhibiting mask (15) and 



SEP. 11. 1998 



:50AM ^OBBE MARTENS OLSEN 



o 
o 
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Figure 4 { 
silicon 
substrate 

[0035] 



oil oxide film (12) are removed. As a result, as shown in 
4)) element separating insulation film (1) made of 
oxllde film (16) is formed in the upper layer of silicon 
(11) . 



In sa 
invention/ 
introduced 
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id application example of the third portion of the 
by means of the ion implantation method, fluorine is 
into the region where the silicon oxide film is to be 
formed- Consequently, when .this region is subjected to selective 
oxidation^ 
and this s 
film (1) . 
separating 
the aforen 
substrate 
(15) made 
mask.: (IS) 



silicon oxide film (16) containing .fluorine is formed, 
»|ilicon oxide film becomes element separating insulation 
Consequently, the dielectric constant of element 

insulation film (1) is reduced to about 3,0. Also, in 
[lentioned ion implantation, the active region of silicon 
(11) is at least covered with oxidation inhibiting mask 
of silicon nitride. Consequently, oxidation inhibiting 
becomes an ion implantation mask. Also^ when ion 
implantation is performed with the resist mask (14) left there, 
said resist mask becomes an ion implantation mask. Consequently, 
no fluorir.e ion is introduced into the active region covered with 
oxidation inhibiting mask (15) . Also, the amount of the fluorine 
atoms cont:ained in said silicon oxide film (16) can be adjusted 
by control.ling the dose of the fluorine applied by ion , 
implantatj.on into silicon substrate (11) . 



5 

c7> 
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[0036] 



As 
examples 
silicon 
is formed 
dielectric 
be reduced 
film made 
constant o 
separating 
is reduced 
conven 
about 3 0% 



20 



explained in the above, in the aforementioned application 

for the first through third application examples, 
oxLde film (16) as element separating insulation film (1) 
with fluorine atoms contained. Consequently, the 
constant of element separating insulation film (1) can 
to about 3.0. On the other hand, the silicon oxide 
Df the conventional silicon dioxide has a dielectric 
f about 4,2. In this application example, for element 
insulation film (1), for which the dielectric constant 
to about 3.0, the film becomes equivalent* to a 
LOCOS oxide film with its thickness increased by 



itional 



[0037] 



separating 
thickness 



separating 
Figure 5/ 
indicated 
separating 



In this way, as the dielectric constant of element 



insulation film (1) is reduced, even when the 
of element separating insulation film (1) is reduced. 



it is still possible to ensure the insulation needed for 



formed on 



element separating insulation films (1) and (2) (the portions 
indicated by one-dot-dash lines) are also removed. However, as 
the dielectric constant of element separating insulation films 



elements from each other. Consequently, as shown in 
when bird's beaks (31B) and (32B) (the portions 
by the double- dot -dash lines) grown from element 
insulation films (1), (2) formed on the two aides of 



f ine -acti\''e region (21) (with width of, for example, 0.35 um) 



silicon substrate (11) are removed, the outer layers of 
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is reduced to about 3.0, there is still no increase 
sitic capacitance by the element separating insulation 
coJnpared with the element separating insulation film made 
oxide alone and without removing the surface layer. 
Ly, there is no significant influence on the operation 
element . 
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Effect of 



t le 



the invention 



As explained above ^ for the element separating -insulation 



film of th 
separating 



Consequent 
elements . 
is possibl 
during sel 
in Claim 
film aftei 
invention 
film in a 



is invention, the dielectric constant of- the element 
insulation film can be reduced. Consequently, even 
when the. dhickness of the element separating insulation film is 
reduced, t|here is still no increase in the parasitic capacitance. 

ly, there is no decrease in the operation speed of the 
Consequently, to the invention described in Claim 2, it 
e to form an oxide film in a state containing fluorine 
ective oxidation. According to the invention described 
it is possible to introduce fluorine into the oxide 
formation of the oxide film. According to the 
described in Claim 4, it is possible to form the oxide 
state containing fluorine. Consequently, in any method, 
as fluori4e atoms are contained in the oxide film, it is possible 
to form an element separating insulation film made of an oxide 
film having a low dielectric constant. 



SEP. IL 1998 1 1:5 



AM 0:nobbe martens OLSEN 



NO. 1694 P. 24/29 



22 



Brief desc;:iption of the figures 



Figur^ 1 is a schematic diagram illustrating the element 
insulation film of this invention. 

2 is a flow chart of formation in the application 
the first invention. 

3 is a flow chart of formation in the application 
the second invention. 

2 4 is a flow chart of formation in the application 
the third invention, 
a 5 is a diagram illustrating the function of this 
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Figur^ 
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Figur 
invention 
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Figure 
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6 is a diagram illustrating the formation method in 
:ional method. 

7 is a diagram illustrating topics. 



Brief explanation of reference symbols 



Element separating insulation film 
on substrate 
on nitride film 
ion inhibiting mask 
oxide film 
Regiojn where oxide film, is to be formed 



con 



o 
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<75 

UJ 

GO 
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Figure 1. Schexna-tic diagram illustrating the element separating 
insulation film of this invention. 

Key: 1 Element separating insulation film 
11 Silicon substrate 
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Figure 2 . 
the first 
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Flow chart of formation in the application example of 
invention. 

Element separating insulation film (16) 
Silicon substrate 

Silicon nitride film . . 

Oxidation inhibiting mask 
Silicon oxide film 
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Figure 3 . 
the secon<ft 
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Flow chart of formation in the application example of 
invent ion. 

Element separating insulation film (16) 
Silicon substrate 
Oxidation inhibiting mask 
Silicon oxide film 
a. Ion implantation 
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Figure 4, 
the third 
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Flow chart of formation in the application example of 
invention. 

Element separating insulation film (16) 

Silicon substrate 

Oxidation inhibiting mask (13) 

Silicon oxide film 

Silicon oxide film 

a. Ion* implantation 
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CD 
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Figure 5 . 



Figure 6 
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Figure 7 . 
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Diagram explaining a function o£ this invention. 
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Diagram illustrating formation method of the 
method. 
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Diagram illustrating the problem to be solved. 
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